After nerve injury, Schwann cells (SCs) dedifferentiate, proliferate, and support axon regrowth. If axons fail to regenerate, denervated SCs eventually undergo apoptosis due, in part, to increased expression of the low-affinity neurotrophin receptor, p75 NTR . Merlin is the protein product of the NF2 tumor suppressor gene implicated in SC tumorigenesis. Here we explore the contribution of merlin to SC responses to nerve injury. We find that merlin becomes phosphorylated (growth permissive) in SCs following acute axotomy and following gradual neural degeneration in a deafness model, temporally correlated with increased p75 NTR expression. p75 NTR levels are elevated in P0SchΔ39-121 transgenic mice that harbor an Nf2 mutation in SCs relative to wild-type mice before axotomy and remain elevated for a longer period of time following injury. Replacement of wild-type, but not phospho-mimetic (S518D), merlin isoforms suppresses p75 NTR expression in primary human schwannoma cultures which otherwise lack functional merlin. Despite elevated levels of p75 NTR , SC apoptosis following axotomy is blunted in P0SchΔ39-121 mice relative to wild-type mice suggesting that loss of functional merlin contributes to SC resistance to apoptosis. Further, cultured SCs from mice with a tamoxifen-inducible knock-out of Nf2 confirm that SCs lacking functional merlin are less sensitive to p75 NTR -mediated cell death. Taken together these results point to a model whereby loss of axonal contact following nerve injury results in merlin phosphorylation leading to increased p75 NTR expression. Further, they demonstrate that merlin facilitates p75 NTR -mediated apoptosis in SCs helping to explain how neoplastic SCs that lack functional merlin survive long-term in the absence of axonal contact.
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Introduction
Peripheral nerve injury results in axon degeneration distal to the site of injury (Wallerian degeneration) (Stoll and Muller, 1999; Lorenzetto et al., 2008) . Following loss of axonal contact, denervated Schwann cells (SCs) undergo a series of events, including dedifferentiation and proliferation, and provide support for eventual axonal regrowth (Chen et al., 2007) . They then redifferentiate and remyelinate regenerated axons as part of the repair process (Chen et al., 2007) . However, SCs that remain isolated from neural elements following nerve injury eventually die. This SC loss, among other factors, complicates attempts to restore neural function after injury (Hoffman, 1992) . Following denervation, SCs dramatically increase expression of the low-affinity neurotrophin receptor, p75 NTR , which promotes SC apoptosis (Taniuchi et al., 1986; Ferri and Bisby, 1999) .
p75
NTR promotes SC apoptosis following denervation p75 NTR is a single pass transmembrane receptor implicated in a wide variety of cellular responses including differentiation, growth, apoptosis and survival depending on the context and co-receptors (Parkhurst et al., 2010) . In neurons, it frequently functions as a co-receptor with Trks to bind mature neurotrophins and promote neuronal survival (Chao and Hempstead, 1995) . However, in the absence of Trk receptors, p75 NTR often interacts with other co-receptors, including sortilin or Nogo, to mediate cell death (Bandtlow and Dechant, 2004; Barker, 2004) . Although p75 NTR binds with relative low affinity to mature neurotrophins in the absence of Trk receptors, it binds proforms of neurotrophins with high affinity (Barker, 2004) . Following ligand binding, p75 NTR undergoes intramembrane cleavage by γ-secretase to generate an intracellular domain (ICD) fragment (Jung et al., 2003; Kanning et al., 2003; Kenchappa et al., 2006) . The ICD contains a death domain that functions as docking site necessary for the activation of TNF and Fas ligand and leads to c-Jun N-terminal kinase (JNK) activation ☆ Support: NIDCD R01DC009801, P30DC010362, T32DC000040, CDMRP NF130072 and grants from the PSF/AAO-HNSF.
